
Department of Homeland Security Secretary
Michael Chertoff dedicated the National Infra-
structure Simulation and Analysis Center (NISAC)
at Sandia on Sept. 18. NISAC is a program that
integrates the laboratories’ expertise in modeling
and simulation of complex systems to examine
both natural and manmade infrastructure
national security issues.

The center is a partnership between Sandia
and Los Alamos national labs and is managed by
the Department of Homeland Security’s Prepared-
ness Directorate.

Secretary Chertoff affirmed the need for
NISAC, insisting that “people who have to make
decisions need accessible and reliable informa-
tion.” He praised the “willingness of the Labs to
adapt to 21st-century challenges and step for-
ward” to address the types of problems that may
someday face our nation.

Chertoff was joined by Sen. Pete Domenici,
R-N.M, Rep. Heather Wilson, R-N.M., and Rep.
Steve Pearce, R-N.M., as they dedicated the first
DHS-funded facility at Sandia. They received an
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Secretary Chertoff dedicates new NISAC facility
First DHS-funded building at Sandia marks evolving relationship

Sandia LDRI sensor continues
to monitor space shuttle missions
Team helped bring Atlantis home safely after space debris mystery

During each of the three space shuttle flights
since the Columbia disaster,
the Sandia Laser Dynamic
Range Imager (LDRI) sensor
has been used to help
ensure that the shuttle’s
thermal protection system
is intact before the space-
craft returns to earth.

During the latest
Atlantis mission nearly two
dozen Sandians served as
the ground station team at
NASA’s Johnson Space Cen-
ter near Houston, Texas. 

During the flight while
preparing for reentry, astro-
nauts saw several unidenti-
fied objects floating in
space nearby. Mission con-
trol decided to do a quick
inspection of the shuttle’s
skin using NASA’s in-house
video camera. 

“In the spirit of doing
everything possible to aid
the NASA screeners, the
Sandia ground station team
processed the NASA data and provided them with
improved, high-quality imagery that helped

NASA make the decision to return the shuttle to
earth,” says team member Mark Heying (2624).

On flight day two after liftoff, the LDRI sen-
sor is used in a series of
multiple pass scans of the
leading edges of both wings
of the shuttle and of the
nose cap. Approximately
three hours of video is
acquired. The operation is
repeated just before the
shuttle returns to earth, in
case the shuttle was
impacted by micromete-
orites or space debris while
on orbit. The sensor gener-
ates images of 720 by 480
pixels, at 30 Hz, which are
transmitted to the Space
Center.

The Sandia team
staffed four workstations,
which captured the down-
linked data and provided
various types of products
for the NASA screening
teams. The first product,
called level 1, is the
imagery corrected for trans-
mission line artifacts

incurred, and for fixed pattern noise, which is

(Continued on page 5)

(Continued on page 5)

By Stephanie Holinka

By Michael Padilla

ECP campaign
Sandia’s annual ECP cam-
paign begins Oct. 9. Read
about how your generosity
can make a difference in our

community and in peoples’
lives. Stories on pages 8-9.

Phase diagram of
water revised by
Sandia researchers

A GRAND OPENING — Rep. Steve Pearce, R-N.M.; Rep. Heather Wilson, R-N.M.; Sen. Pete Domenici, R-N.M.; Depart-
ment of Homeland Security Secretary Michael Chertoff; and Sandia Sr. VP Al Romig preside over the ribbon-cutting for
the new National Infrastructure Simulation and Analysis Center (NISAC) building at Sandia/New Mexico. The building is
the first at Sandia funded by DHS and one of few at the Labs not funded by DOE/NNSA. (Photo by Randy Montoya)

Two Sandia researchers have significantly
altered the theoretical diagram universally used
by scientists to chart the phases of water. The new
model also expands the known range of water’s
electrical conductivity under extreme tempera-
tures and pressures. 

“We were trying to understand conditions at
[Sandia’s] Z [accelerator] when its flash goes
through water,” says Thomas Mattsson (1674), a
theoretical physicist, “but the problems are so
advanced that they hopscotched to another
branch of science and apply to the outside world
to a high degree.”

The intent of Thomas and Mike Desjarlais
(also 1674) was to produce more accurate infor-
mation on the changing state of water in Sandia’s
Z machine as its extreme amperage passes
through a water bath insulating Z’s transmission

By Neal Singer

A SNAPSHOT from a first-principles simulation,
showing the disordered, electrically conducting
structure of metallic water occurring at a more
accessible part of the water phase diagram than for-
merly thought. Red spheres are hydrogen atoms,
white spheres are oxygen atoms, and the electron
density from a partially occupied electron state,
responsible for the conductivity, is shown as gold.

(Continued on page 4)

ATLANTIS roars into orbit. (NASA photo)

Benefits Choices 2007
(Almost) everything you need to
know* to make benefits changes
during the upcoming open enroll-
ment period, Oct. 20-Nov. 9.
Stories and charts begin on page 6.
* There’s information on the web, too. 

Org chart
There have been a number
of management changes
since the Lab News last
published an org chart
back in August 2005.  See
the latest chart on page 13.
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What’s what
Fall arrived officially last Friday night, but you probably already

knew it was on the way.
Tip-offs vary. There are fairs, apple festivals, the smell of

roasting chile (if you’re in New Mexico), the gurgle of wine-festival
pourings (if you’re in California or New Mexico), the first whiff of wood
smoke on a chilly morning, football games preempting news programming,
animated talk about returning TV shows, idiotic political commercials.

Sandia tip-offs include reminders about the approaching end of the
fiscal year and its impact on timecards, invoices, project/task numbers,
and vacation balances. And, of course, Open Enrollment. . .

* * *
. . . that time of year to think about the insurance coverage you

have and maybe what you don’t have but wish you did, and do something
about it. You’ll find all the options spread over several pages in this
issue of the Lab News. It seems cost increases are less than we might
have expected. Various coverages will cost more, but maybe not so much
more that we cringe and gasp. Maybe just a quick, short catch of breath,
then a sigh of resignation.

An important bit of information, for example, is that the Open
Enrollment phone system available in past years has been eliminated;
you’ll make changes this year on the web-based system. Be sure to read
about that and much more, beginning on page 6.

* * *
While the trappings of power are usually obvious — big office,

deference, assistants, schedulers, public recognition, and much more —
the definition of power is elusive. You could have some or all of those
accoutrements and be just a front for someone else.

Or you could have no visible indications of power, yet exercise
uncanny control over an amazing range of undertakings. Like me.

I don’t understand how I acquired this power, but by the simple act
of discovering that I like a particular thing and picking it off a
grocery store shelf two or three times, I can halt the stocking of that
commodity, thus altering the buying pattern of a huge chain of stores.
The ripple effect is, of course, awesome. Component suppliers all the way
to the field feel it.

Don’t believe me? Well, I can say without reservation that I
affected the equity markets last week. After pulling back a few months
ago in an uncharacteristic exhibition of restraint and putting my 401(k)
assets in a conservative fund, I decided two or three weeks of a pretty
good run-up in the markets signaled that it was time to move back into
areas of potentially higher yield. I figured that with approaching
retirement, I could use the gains to buy a new dinghy and some whiz-bang
electronics for my sailboat.

The day after I made the switch, as Ed Norton used to say: “Va-va-
va-VOOM!” To borrow a phrase from the business writers: My losers
outnumbered my gainers. A weak rally the next day was followed by two
more days of losers outnumbering gainers.

Maybe the logic is specious, but I figure all I have to do to make
the market go up like a rocket is to pull out entirely. The problem is
that I can’t figure out how that would help me.

— Howard Kercheval (844-7842, MS 0165, hckerch@sandia.gov)

The Fifth Annual Homeland Security Confer-
ence will take place Oct. 24-26, at the Marriott
Pyramid North, 5151 San Francisco Rd. NE in
Albuquerque. Since 2002, more than 2,000 public
safety personnel from 200 different agencies have
taken advantage of this training. 

This year’s conference will feature nationally
and internationally recognized experts who will
guide participants in optimizing limited homeland
security resources, identify and discuss emerging
threats, highlight cutting-edge technological
resources, share expertise in conducting risk assess-
ments, assist in the formulation of appropriate
response strategies, and facilitate the development
of interdisciplinary partnerships to ensure the
safety and security of local communities.

The conference costs $295 through Oct. 6,
(late registration is $395) and CEU credits are
available through New Mexico Tech.

For more information, visit the conference
website at www.nmhsconference.org. 

Conference coordinator is Steve Rivera,
sgriver@sandia.gov, (505) 845-0682.

A conference on “Terrorism: Threats, Training,
Tactics, and Technology” will be held Oct. 4-6 at
the Steve Schiff Auditorium.

During the three days, participants will have
the opportunity to explore some of the chal-
lenges and gain a comprehensive understanding
of issues related to terrorism.

On Oct. 4, attendees will be given a demon-
stration of security protective forces armaments
and technology at the live fire range, including
new tactical vehicles and equipment, simulation
technology, and weapons demonstrations.

Scheduled speakers include: Rohan
Gunaratna, author of Inside Al Qaeda; Mike
Scheuer, author and former head of the CIA bin
Laden desk; Scott Shumate, former chief opera-
tional psychologist for the Counter-Terrorism
Center; Brian Michael Jenkins of the RAND Cor-
poration; Sandia Principal Scientist and VP Gerry
Yonas; and other Terrorism Research Center
experts.  

The conference is for military, law enforce-
ment, security professionals, first responders,
emergency managers, government leaders, and
academic personnel.

The conference is cohosted by Sandia’s Secu-
rity Systems & Technology Center and the Terror-
ism Research Center. For information, contact
Betty O’Hearn-Hines at (727) 360-4302 or at
betty@terrorism.com. Information can also be
found at http://www.terrorism.com.

Upcoming conferences
focus on terrorism,
homeland security
Terrorism conference set
for Oct. 4-6 at Sandia

Fifth Annual Homeland Security
Conference is Oct. 24-26

Dan Roman of Engineering Services Dept.
8236 died Sept. 10. He was 39 years old.

Dan had been at Sandia for four years. He is
survived by his wife Sherry, son Blaine, father
Donald, mother Angela, and brother Don.

Employee Death

NORB TENCZA (3652) teaches a nanotechnol-
ogy class for New Mexico teachers during the

recent SEMI High
Tech U Teacher
Edition program.
The two-day,
hands-on program
is designed to help
strengthen the
math and science
curriculum by pro-
viding teachers
with classroom-
ready activities and
resources. Teachers
receive practical

information on the semiconductor and nan-
otechnology industries and participate in activi-
ties focused on math, science, and technology.
Mindi Koudelka (5433) presented a class on elec-
tronics. Teachers rated the event as “highly suc-
cessful” and said they appreciated the partner-
ship with technical experts.

Teaching the teachers

NORB TENCZA

Sympathy

To Karen Gillings (3550) on the loss of her
mother, Myriam Grube, in Dallas, Texas, Sept. 5.

Retiree deaths

Nell B. Norton (age 77)  . . . . . . . . . . . . . . . July 17
Richard E Wilhite (80)  . . . . . . . . . . . . . . . . July 28
William E. Boyes (87)  . . . . . . . . . . . . . . . . . Aug. 2
Robert N. Roberts (87) . . . . . . . . . . . . . . . . . Aug. 4
Willie B. Baca (85)  . . . . . . . . . . . . . . . . . . . . Aug. 7
Ruby A. Bell (85)  . . . . . . . . . . . . . . . . . . . . Aug. 11
Kenneth J. Urquhart (90)  . . . . . . . . . . . . . Aug. 15
Ted Burton Sherwin (88) . . . . . . . . . . . . . . Aug. 19
James J. Weber (90)  . . . . . . . . . . . . . . . . . . Aug. 23
Clara E. Taylor (82)  . . . . . . . . . . . . . . . . . . Aug. 27
Robert G. Scharrer (81)  . . . . . . . . . . . . . . . Aug. 28
Larry S. Lopez (74)  . . . . . . . . . . . . . . . . . . . Sept. 2
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Sandia’s Rapidly Deployable Chemical Detection System offers
fast, potentially lifesaving capability to event managers

Baseball fans cheering on their beloved Oak-
land A’s at a home stand earlier this summer may
have been happy about the team’s play, but the
best news for those at McAfee Stadium in Oak-
land, Calif., didn’t take place on the field. 

Through late June and early July, a team of
researchers from Sandia/California — roughly 30
minutes east of the A’s home at McAfee Stadium
— tested the Rapidly
Deployable Chemical
Detection System
(RDCDS) during a
series of games. The
system can be pack-
aged and deployed
locally within 24
hours and is designed
to provide swift yet
effective protection
at high-profile
events. It is funded
by the Department of
Homeland Security. 

RDCDS is
designed to provide
broad, high-confi-
dence coverage of
more than 40 differ-
ent chemicals using
multiple overlapping detection technologies and
live video. “The beauty of this system is that it
can be packaged and set up at a venue within a
day’s notice, without having to sacrifice any of
the robustness or features required by such a
sophisticated system,” says Ben Wu (8124), a
chemical engineer and project manager for
RDCDS. “The bottom line is that it can help
emergency responders save more lives in the
event of a terrorist attack.”

RDCDS can detect a variety of chemical war-
fare agents as well as the more common toxic
industrial chemicals. The RDCDS platform also
readily accepts other types of detectors, such as
those that sense radiological material. 

As a “detect-to-warn” system, says Ben, the
aim of RDCDS is to alert emergency responders to
a chemical release early on and enable evacuations

or other timely response measures to minimize
casualties. 

Mix of detection, surveillance measures
A 2004 version of RDCDS (then known sim-

ply as Sensor Management Architecture) used just
one node — a box laden with electronic compo-
nents, detectors, and communications equipment
— and just two detectors. The RDCDS system has
matured to the point that eight nodes, totaling 64

detectors, were net-
worked in and around
McAfee Stadium dur-
ing the Oakland
deployment.

The detectors,
says Ben, use a vari-
ety of technologies
and capabilities to
counter any attempts
to tamper with the
system by terrorists
or other outside
forces, and simply to
avoid having to rely
too heavily on any
one detector. Detec-
tors are placed strate-
gically and, depend-
ing on wind
trajectory and other

environmental variables, might even be placed
outside a venue’s physical boundaries.

The system incorporates video surveillance
cameras, which serve both to confirm the find-
ings of the detection equipment and to keep a
lookout for illicit attempts to damage or alter any
system components.

Primary challenge is background noise
In designing and testing the RDCDS system,

says Ben, the main obstacle has been dealing with
the plethora of  background noise common in or
near large venues — one reason why Sandia’s
team appreciated McAfee Stadium’s management
allowing a multi-game test deployment at its
venue.  

“You simply can’t reproduce in a laboratory
the kind of real-world environment where

RDCDS is meant to be deployed,” Ben says.
In a typical sports venue such as McAfee, he

says, detectors must try to differentiate between
authentic chemical releases and cigarette smoke,
automobile emissions, perfumes, and odors from
popcorn machines, hamburger stands, and hot
dog vendors.

In addition to
the deployment at
McAfee Stadium,
Sandia evaluated
RDCDS’s effective-
ness during a 10-
week stint at the
Livermore, Calif.,
site and at a brief
deployment in
early 2005 at San
Francisco Interna-
tional Airport.

The final and
most important
test, however,
came in late
August, when a
test and evaluation
— using an
authentic chemi-
cal discharge —
took place at the
remote Nevada
Test Site.

Ben says the
system performed
extremely well,
meaning the
RDCDS is ready for
service for the
Department of
Homeland Secu-
rity. DHS, says
Ben, is weighing its options as to how the RDCDS
capability will be folded in to the department’s
national security responsibilities.

Jim Miller receives Combustion Institute
gold medal award at symposium in Germany

Jim Miller, a Distinguished Member of Tech-
nical Staff in the Combustion Research Facility’s
Combustion Chemistry Dept. 8353, last month
was awarded the Bernard Lewis Gold Medal by
The Combustion Institute at the Thirty-First
International Combus-
tion Symposium held in
Heidelberg, Germany.
The inscription on the
medal reads “for brilliant
research in the field of
combustion, particularly
on the theory and model-
ing of combustion chem-
istry.” An important
motivation underlying
Jim’s research has been to
understand how pollu-
tants are formed in combustion and to devise
chemical kinetic models that allow their emissions
to be controlled.

Jim received his bachelor’s degree from the
University of Cincinnati and his PhD from Cornell
University in 1974, where he did research with S.
H. Bauer, P. C. T. de Boer, and E. L. Resler, Jr. He
has been employed at Sandia/California since his
degree. Miller was part of the founding staff of
the Combustion Research Facility in 1980 and
has had the DMTS title since 1989. He has
research interests in both combustion chemistry
and theoretical chemical kinetics, and conse-

Unobtrusive system of sensors designed as detect-to-warn measure 

By Mike Janes

RDCDS is designed to provide quick yet effective protection at
high-profile events. It was tested recently during a 10-game
home stand at Oakland’s McAfee Stadium.

(Photo by Randy Wong)

THE DETECTORS used in the
Rapidly Deployable Chemical
Detection System can detect a
wide variety of chemical war-
fare agents as well as common
toxic chemicals.

(Photo by Randy Wong)

quently he has published extensively in both the
physical chemistry and combustion literature. 

Early in his career, Jim teamed with Bob Kee,
now at the Colorado School of Mines, to create
and develop CHEMKIN, which with its derivative
software, has become the standard in the field for
chemical kinetic modeling in combustion. Chem-
ical kinetic models are now exchanged simply by
exchanging CHEMKIN files. 

Jim’s current research stems from his previ-
ous experience with nitrogen and soot chemistry
and is a collaboration with Stephen Klippenstein
at Argonne National Laboratory. It involves the
theoretical description, using master equations,
of reactions that take place over multiple, inter-
connected potential wells and of the thermal dis-
sociation of weakly bound free radicals. Such
reactions dominate our understanding of all of
combustion chemistry, as well as that of atmos-
pheric chemistry and chemical vapor deposition.
A feature article on this topic, by Jim and
Klippenstein, appeared Sept. 14 in The Journal of
Physical Chemistry A.

Jim is a Fellow of the American Physical Soci-
ety and a member of the American Chemical
Society, the American Association for the
Advancement of Science, and The Combustion
Institute. A special issue of The Journal of Physical
Chemistry A, to appear in early 2007, will be
devoted to a “James A. Miller Festschrift” in
honor of his 60th birthday.

JIM MILLER

Distinguished
Lecture Series
will discuss
information
security trends

The Distinguished Lecture series returns in
October with a talk by speaker Bruce
Schneier, an internationally renowned secu-
rity technologist and author. His talk on
“The Economics of Information Security —
Ten Trends” takes place Oct. 5 from 3-4:30
p.m. in the Building 904 Auditorium.
Described by The Economist as a “security
guru,” Schneier is known as a refreshingly
candid and lucid security critic and com-
mentator. When people want to know how
security really works, they turn to Schneier,
says The Economist.

Security is
fundamentally
all about
economics.
— Bruce Schneier

BRUCE SCHNEIER
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Metallic water
(Continued from page 1)

lines, as well as through water switches placed
along those lines to first restrain and then trans-
mit Z’s electrical pulse.

The researchers first found the standard water-
phase diagram out of whack when, on Sandia’s
Thunderbird supercomputer, they ran an
advanced quantum molecular simula-
tion program able to include “warm”
electrons instead of unrealistic cold
ones, says Mike. 

The work showed that phase
boundaries for “metallic water” —
water with its electrons able to
migrate like a metal’s — should be
lowered from 7,000 kelvin and 250
gigapascals to 4,000 K and 100 GPa.

This new range — far beyond that
which Z routinely enters — is never-
theless useful because it is sure to
revise astronomers’ calculations of the
strength of the magnetic cores of gas-
giant planets like Neptune. Because
the characteristics of Neptune’s inte-
rior water partly lie in this electrically
conducting sector, the water probably
contributes to a magnetic field for-
merly thought to be generated only
by the planet’s core.

Diagram confirmed
experimentally 

The new calculations agree with
experimental measurements in
research led by physicist Peter Celliers
of Lawrence Livermore National
Laboratory.

The computational work, paid
for by Sandia’s internal Laboratory
Directed Research and Development
program, is part of a broad front of
research to understand conditions
that will prevail when the current
upgrade of Z to ZR is completed in
July ’07. With new giant capacitors
around Z’s circular rim replacing
ones 20 years old, the expected
amperage sent through the machine’s 36
“spokes” to a target placed at its hub is expected

to rise from 20 million to
26 million amps. 

A key question for Sandia designers is to
determine what characteristics of water can be
expected as greater amounts of electricity pour
through the machine’s switches. These switches
not only rely on water’s insulating properties to
momentarily restrain the current but, in water’s
ionized state, to pass the pulse forward at a time
interval reduced from micro- to nanoseconds. 

So much electricity passing through water

vaporizes it, causing pressures to rise in surround-
ing regions as the shock wave travels outward.

But how much is the increase? How big a trans-
mitting cavity does the ionized region form to
transmit what amounts to a giant spark? And
what are the best sizes for these channels, and for
the switches themselves, to optimize the trans-
mission of electrical pulses in future upgrades?

“The concern was that ZR or its successors
might go beyond the ability of a water switch
to function and carry the current we want it to
carry,” says Keith Matzen, director of Sandia’s
Pulsed Power Sciences Center (1600). “The

concern is that more efficient, larger
machines may run into a limit and
their switches not meet design require-
ments. So the question is, how does a
water switch really work from first
principles?”

Understanding water’s phases
One aspect of this knowledge is to

model water to get a finer understand-
ing of its phases, he says.

The molecular modeling code,
VASP (Vienna Ab-initio Simulation
Package), based on density functional
theory (DFT), was written in Austria
and initially used at Sandia by Peter
Feibelman (1114). Mike extended it to
model electrical conductivity and
Thomas developed a model for ionic
conductivity based on calculations of
hydrogen diffusion. An accurate
description of water requires this
combined treatment of electronic and
ionic conductivity. 

The adaptation of VASP to high-
energy-density physics (HEDP) work
at Sandia was motivated by earlier
experimental measurements of the
conductivity of exploding wires by
Alan DeSilva at the University of
Maryland. DeSilva found a consider-
able disparity between his data and
theoretical models of materials in the
region of phase space called warm
dense matter. Mike’s early VASP con-
ductivity calculations immediately
resolved the discrepancy. In recent
years, a team of Sandia researchers
has been extending one of Sandia’s
own DFT codes (Socorro) to go

beyond the capabilities of VASP for HEDP
applications.

“Mike was the first to pioneer this capability
for warm dense matter,” says Tom Mehlhorn,
manager of 1674, “and Thomas has come on to
be a near-perfect complement as the work enters
more complex areas.”

Information vital for ZR
Sandia’s ability to calculate electrical proper-

ties and phase diagrams “has rapidly progressed
from simple metals like aluminum for Z’s flyer
plates — a critical breakthrough by Mike, the
need for which was driven by experimental-theo-
retical discrepancies,” says Tom, “to alloys like
stainless steel for Z’s wire arrays and ZR’s struc-
tural conductors (with Thomas’ help), and now
to water, with Thomas leading the way. This six-
year history gives us a unique ability to model
the extreme conditions of high-energy-density
environments.” 

As it turns out, the newly discovered regime
will not adversely affect Sandia’s water switches on
ZR. But water switches not yet designed for future
upgrades may require the more accurate under-
standing of the phases of water discovered by the
Sandia researchers, says Larry Warne (1152).

Because of Z’s success in provoking fusion
neutrons from deuterium pellets, it is thought of
as a possible (if dark-horse) contender in the race
for high-yield controlled nuclear fusion, which
would provide essentially unlimited power to
humanity. 

Compression of Z’s amperage in time is the
cause of its huge power, equivalent to 50 times
the electrical production of all the generating
plants on Earth for a few nanoseconds.

The work on water phases was initially pub-
lished July 7 in Physical Review Letters and most
recently reported at the 12th International Work-
shop on the Physics of Non-Ideal Plasmas, held in
Darmstadt, Germany, Sept. 4-8. 

THE NEW DATA about the phase boundaries of water are sure to revise
astronomers’ calculations of the strength of the magnetic cores of gas-giant
planets like Neptune, seen here in a photo from NASA’s Voyager spacecraft.
Because the characteristics of Neptune’s interior water partly lie in this electri-
cally conducting sector, the water probably contributes to a magnetic field for-
merly thought to be generated only by the planet’s core. (NASA photo)

Acro 1.0 optimization software, developed by
a Sandia team led by Bill Hart (1415), has
recently been released to the public and is avail-
able for free.

Optimization
software can be used
to answer questions
like: “How will a
drug molecule bind
to a target protein?”
or “How should the
military distribute
spare parts to maxi-
mize the reliability of
its combat equipment?” Such questions require
selecting a best alternative from an enormous set
of possibilities.

“Acro puts together different optimization
software applications into one large package,
making it easier to solve large-scale engineering
and scientific problems,” Bill says. 

Acro integrates many optimization software
applications, with most written in the C++ pro-
gramming language. A user can combine various
optimization components to develop an opti-
mization capability that meets a particular need.
This flexibility makes Acro a valuable tool for
problem solving, particularly for applications that
need to integrate an optimization capability into
their existing application software.

Primary Acro users are academics and com-

mercial companies seeking to solve specific sci-
ence and engineering problems such as engineer-
ing design, inventory management, and molecu-
lar prediction. Acro is currently part of DOE’s
Advanced Simulation and Computing (ASC)
efforts and supports interactions with the Depart-
ment of Homeland Security, computing activities
in a water initiative with the Environmental Pro-
tection Agency, and military logistics operations
with Lockheed Martin.

Bill says he and his team have been develop-
ing Acro for the past year-and-a-half. Both Sandia-
developed and off-the-shelf software are included
in Acro. In particular, Acro integrates Sandia’s
APPSPACK, Coliny, OPT++, and PICO optimiza-
tion software. Acro includes optimization tech-
niques like linear programming, mixed-integer
linear programming, derivative-free local search,
and genetic algorithms.

Sandia is giving Acro away free to encourage
external collaborators to use it and make sugges-
tions for improvements. Acro Version 1.0 is avail-
able for download under the terms of the Lesser
GNU license from the following web site:
http://software.sandia.gov/Acro. For more infor-
mation contact acro-help@sandia.gov.

Sandia releases the Acro 1.0 optimization
software for free public download
By Chris Burroughs

“Acro . . . makes it
easier to solve
large-scale engi-
neering and scien-
tific problems.”

ARCO PROJECT TEAM MEMBERS: Bill Hart
(project lead), Erik Boman, Lee Ann Fisk, Robert
Heaphy, Cindy Phillips (all 1415), Tammy Kolda,
Patty Hough (both 8962), Jonathan Eckstein
(Rutgers University)
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NISAC
(Continued from page 1)

overview of NISAC’s technical contributions to
the nation’s homeland security efforts and
demonstrations of several technologies.

Proposal predates 9/11, Katrina
Domenici proposed NISAC in 1999, before

policymakers fully appreciated the need for such
a facility. “I was a salesman selling NISAC to a
country that didn't want to accept NISAC,”
Domenici said.

John Mitchiner, manager of System Engi-
neering and Analysis Business Area Dept. 6320
says NISAC’s mission is “to help make US infra-
structures more resilient to disruption.”

Before 9/11 and before Hurricane Katrina, the
idea of having some of the nation’s best and
brightest examine bad things that hadn’t happened
yet seemed odd. Domenici found initial funding
for the program. When it began to bear fruit,
Homeland Security provided additional funding.

In remarks at the ribbon-cutting, Sandia
Senior VP and Deputy Labs Director for Inte-
grated Technologies and Systems Al Romig took
note of the increasing importance of Sandia’s
relationship with DHS. He said the Labs is “ener-
gized” by the opportunity to continue the tradi-
tion of exceptional service to the nation as it con-
fronts the security challenges of the 21st century.

Al said the NISAC facility is evidence of an
evolving partnership between NNSA and DHS,
adding that it is especially gratifying for the
national laboratories to see the interagency coop-
eration blossom and bear fruit.

Building has collaborative workspaces 
The $7 million, 24,000-square-foot building

provides facilities for individuals, teams, and dis-
tributed collaboration for some 110 people, and
includes a visualization space where modeling
results and simulations can be displayed for coop-
erative analysis and technical development. The
building was designed with significant input from
its occupants and has incorporated collaborative
workspaces to encourage groups to interact more
frequently.

NISAC employs experts from a variety of dis-
ciplines; it includes computer modelers, econo-
mists, and civil engineers. They examine scenar-
ios of disruption from a variety of viewpoints,
offering their results to those who may respond to
future real events.

Theresa Brown at Sandia and her LANL coun-
terpart Jim Smith serve as program managers at
their respective labs. 

NISAC aids decision makers in preparedness,
consequence and risk analysis, policy analysis,
investment and mitigation planning, education
and training, and provides near real-time assis-
tance to crisis-response organizations.

Because the US supports one of the world’s
highest standards of living, it relies heavily on

interconnected systems for distribution of energy,
transportation of food and other goods, and
information. When this flow is disrupted in one
area of the country, surprising consequences can
result. NISAC provides multidisciplinary conse-
quence analysis of infrastructure disruption,
which allows decision makers to have more
robust information before they make critical
infrastructure decisions during natural disasters or
after a terrorist event.

called flat field correction.
When the level 1 images are

delivered to NASA, the total num-
ber of frames is reduced by a fac-
tor of four, Mark says. This is to
help the screeners avoid informa-
tion overload, while ensuring that
full inspection coverage is
maintained.

Another ground station prod-
uct is generated by registering mul-
tiple contiguous frames together
into a single sharpened image. This
high-quality, low-noise imagery is
closely examined by NASA screen-
ers for artifacts that did not exist
on the shuttle before lift off. If any
potential defects are found, an
“area of interest” is declared and a
request goes out to the Sandia
team for a detailed report. 

By using a set of in-house pro-
cessing tools, workstation opera-
tors can quickly generate a report
that details the length, width, and depth of the
specified object, says Mark. The team can also
generate a 3-D point cloud image, which can be
rotated and examined from numerous angles and
zoom settings.

Since the first return-to-flight mission the
Sandia team has applied multiple lessons learned
to improve the quality of the imagery products
and the speed at which they are delivered. 

“We have also created several tools to aid

NASA that go above and beyond
the original requirements,” says
Mark. “These tools include real-
time documentation of acquisi-
tion events, and web-based graphi-
cal representation of scan
coverage.” 

New next-generation software
is in the works to improve the oper-
ator interface, and to speed the
delivery of processed imagery even
further.

“This mission was another
example of the dedication and
willingness of the Sandia team to
do everything possible to help
NASA complete the construction of
the International Space Station in a
timely and safe manner,” says
Mark.

The Sandia ground station
team includes: Tom Casaus, Dennis
Clingan, Mark Heying, Joel Jordan,
Bob Nellums, Todd Pitts, Gus
Rodriguez, Jose Rodriguez, John
Sandusky, Richard Taplin (all 2624)
Erik Fosshage (12343), Steve
Gradoville (2661), Simon Hathaway
(2623), David Karelitz (4326), Steve

Lebien (5919), Cristina Montoya (4341), Eric
Ollila (2623), Megan Slinkard (2661), and Patricia
Tempel (2622). Other support personnel include:
Bob Habbit (2624), Dan Talbert (5413), and Larry
Dalton (2622).

When a hurricane threatens, and sometimes
long before it does, the NISAC team mobilizes to
give planners reports, several days ahead of land-
fall, of where the vulnerable points are. Emer-
gency resources can be concentrated in those
areas.

During the current 2006 hurricane season,
NISAC has analyzed regions vulnerable to hurri-
cane damage so that data on key population
issues, impacts of infrastructure disruptions, and
economic consequences can be quickly available

to impacted communities in the event of an
actual storm. 

Using current models of US transportation,
telecommunications, and electrical systems,
they have developed scenarios and sent the
results to federal officials preparing for poten-
tial hurricane landfalls.

They looked at issues such as where weak-
nesses in the electricity grid could lead to sig-
nificant outages and where storm surges could
disrupt telecommunications.

NISAC at work: responding to hurricane threats

Space shuttle
(Continued from page 1)

GROUND STATION CREW — Nearly two dozen Sandians provided data to NASA generated
from the LDRI sensor during the recent space shuttle Atlantis mission. In the foreground is Joel
Jordan (2624); others are Steve Gradoville (2661), Eric Ollila (2623), Richard Taplin (barely visi-
ble), and Jose Rodriguez (both 2624). 

OPEN FOR BUSINESS — The National Infrastructure Simulation and Analysis Center is now open. It will be home to
some 110 researchers and support staff dedicated to protecting the nation’s vital infrastructure. (Photo by Bill Doty)





As previously announced, Sandia’s Board of Directors and DOE recently approved
changes to the life insurance benefits available to Sandia employees and future retirees,
effective Jan. 1, 2007. These changes are necessary in order for Sandia to manage growing
benefits costs and align life insurance benefits with those offered by other employers.
This article will cover the basics of the life insurance changes, the impact on employees
and future retirees, and actions that may be taken to mitigate some of the impact of these
changes.

What are the changes?

As of Jan. 1, 2007, the Primary Group Term Life Insurance Plan will replace the Basic
and Basic Supplemental Group Term Life Insurance plans. In addition, the Voluntary
Term Life (VTL) benefit will be enhanced. The changes apply to current employees and
those retiring after Dec. 31, 2006. 

What coverage does the new plan provide?

Employees will be provided with less life insurance coverage by Sandia under the new
plan. The Basic and Basic Supplemental Group Term Life Insurance plans provided
employees with combined life insurance coverage equal to roughly two times annual
pay, plus an accidental death and dismemberment benefit of up to one times annual pay.
The new Primary Group Term Life Insurance Plan will provide eligible employees with a
single level of coverage equal to one times annual pay. This coverage will be paid for by
Sandia.

What are the VTL enhancements for employees?

• Employees have a one-time opportunity to increase or initiate VTL coverage during
this year’s Open Enrollment, without proof of good health. 

• Employees not previously enrolled in the VTL program can buy coverage of one
time annual base pay.

• Employees currently participating in this plan will also have a chance to purchase an
additional amount of insurance equal to one times pay.

• The maximum coverage will increase from five to six times annual base pay.
• The VTL plan is paid for by the employee through payroll deduction. 

How can Voluntary Group Accident (VGA)
coverage help?

The VGA plan provides an alternative way to acquire accident insurance. VGA is
insurance that you may purchase for a monthly premium rate. Coverage is available in
amounts ranging from $10,000 to $300,000, in units of $5,000 (maximum $300,000
combined total among three plan options). The three plan options are Employee Only,
Family Plan, and employee-only Common Carrier coverage. The VGA plan is paid for by
the employee through payroll deductions. 

What will life insurance benefits look like for future retirees?

Life insurance benefits for those retiring with a service or disability pension:
• Employees retiring after Dec. 31, 2006, and before Jan. 1, 2009, will receive a Pri-

mary Group Term Life Insurance benefit equal to one times annual base pay. This benefit
is reduced by 10% of the original amount for five years beginning at age 66. At age 70
and thereafter, the benefit equals 50% of the original amount. 

• Employees retiring after Dec. 31, 2008, who were on roll prior to Jan. 1, 2007, will
receive a Primary Group Term Life Insurance benefit equal to the lesser of: 1) annual base
pay, or 2) $50,000. This benefit is reduced by 10% of the original amount for five years
beginning at age 66, not to exceed $25,000 at age 70 and thereafter.

• Employees hired or rehired after Dec. 31, 2006, are not eligible for post-retirement
Primary Group Term Life insurance. 

• As before, employees retiring after Dec. 31, 2006, can carry the full amount of
their VTL coverage (now up to six times salary) until age 65. In addition, those retirees
will now be able to continue VTL coverage of up to two times annual base pay beyond
age 65 for as long as they continue to pay the required premiums. 

SANDIA LAB NEWS • September 29, 2006 • Page 12

What actions can you take?

There is a chance to mitigate some of the impact of this change by taking
advantage of the existing VGA coverage and the one-time opportunity to initiate
or increase VTL coverage.

• If interested in replacing the AD&D coverage that will terminate after
Dec. 31, 2006, consider enrolling in the VGA plan. 

• If interested in increasing VTL coverage, consider taking advantage of the one-
time special period to initiate or increase life insurance coverage without providing
proof of good health. 

- Employees not enrolled in VTL may purchase a life benefit equal to one times
their annual base pay.

- Employees already enrolled in VTL may increase coverage by an additional one
times annual base pay.

All insurance elections made during Open Enrollment will be effective
Jan. 1, 2007.

This special VTL enrollment/buy-up option will not be offered again. Visit the
2007 Benefits Choices Open Enrollment website to take advantage of this limited
one-time opportunity.

Where can you find more information?
To find more information about how to initiate or increase your insurance cover-

age, to review frequently asked questions, to view insurance rates, or to designate
beneficiaries (first-time VTL participants for these plans), visit the 2007 Benefits
Choices Open Enrollment website at:

http://www.sandia.gov/resources/emp-ret/emp-oe. 

Life insurance benefits changes effective Jan. 1, 2007

Regarding those life insurance benefits changes

Employee Benefit Fairs
This year, the Health, Benefits, and Employee Services Center will be hosting several benefit fairs
for employees. Come and ask your benefit questions of the Sandia health plan vendors and/or the
benefits staff. Have your blood pressure checked by Sandia’s Preventive Health staff. Please note
that due to limited attendance at recent Open Enrollment meetings it was felt that time was bet-
ter served through having benefits staff available at benefit fairs to answer individual questions. As
such, there will be no Open Enrollment meetings for employees.

New Mexico — Steve Schiff Auditorium (Bldg. 825) Lobby from 9 a.m.-4 p.m.
Oct. 24 • Oct. 26 • Nov. 6
California — Bldg. 904/905 Area, 1 p.m.- 4:30 p.m.
Oct. 30

Retiree/Survivor Open Enrollment Presentations
This year, the Health, Benefits, and Employee Services Center will be hosting several Open
Enrollment presentations for retirees/survivors. 

Albuquerque
All presentations will be held at the Winrock Theatre, 201 Winrock Center

Non-Medicare-Primary Presentations
Oct. 25 , 8-9:30 a.m. • Oct. 31, 10:30 a.m.-noon 
Nov. 1, 8- 9:30 a.m. • Nov. 2, 10:30 a.m.-noon

Medicare-Primary Presentations
Oct. 25, 10:30 a.m.-noon • Oct. 31, 8-9:30 a.m.
Nov. 1, 10:30 a.m.-noon • Nov. 2 , 8-9:30 a.m.

Livermore
All presentations will be held at the Doubletree Club Hotel, 720 Las Flores Road

Non-Medicare-Primary Presentations
Oct. 30 8:30-10 a.m.

Medicare-Primary Presentations
Oct. 30, 10-11:30 a.m.

Benefits fairs/presentations

The Dental Expense Plan (DEP) is the company-paid dental plan for employees and their
eligible dependents. DEP covers certain preventive and diagnostic services in full and offers
basic reimbursement of covered restorative services with annual and lifetime maximums. 

The Dental Deluxe Plan is a voluntary, employee-paid option that covers certain preven-
tive and diagnostic services in full and offers an increased (approximately 25%) reimburse-
ment of covered restorative services, as well as increased annual and lifetime maximums.

Plan changes effective Jan. 1, 2007 — None 

Helpful tip 

You can benefit by staying in-network when seeking dental service. By seeing a Delta
Dental PPO provider, you can reduce your out-of-pocket costs by taking advantage of
Delta’s lower negotiated rates. Delta Dental Premier USA provider rates are also negotiated,
but they are slightly higher. Regardless of the provider you choose, you will receive the
same reimbursement from Sandia because the dental plans reimbursement is based on a
scheduled benefit. For more information about your dental benefits and to locate an in-
network provider, visit http://www.consumertoolkit.com.

Employee Dental Plan Options 




